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NorCal Engineering
Soils and Geotechnical Consultants
10641 Humbolt Street Los Alamitos, CA 90720
(562) 799-9469 Fax (562) 799-9459

August 27, 2021 Project Number 22686-21

Tran Chung
39903 Camden Court
Temecula, California 92591

RE: Geotechnical Engineering Investigation - Proposed Multi-Unit Residential
Development - Located North of Alessandro Boulevard and East of Flaming Arrow
Drive, in the City of Moreno Valley, California

Dear Mr. Chung:

Pursuant to your request, this firm has performed a Geotechnical Engineering Investigation for
the above referenced project in accordance with your approval of our proposal dated July 13,
2021. The purpose of this investigation is to evaluate the geotechnical conditions of the subject

site and to provide recommendations for the proposed muiti-unit residential development.

The scope of work included the following: 1) site reconnaissance; 2) subsurface geotechnical
exploration and sampling; 3) laboratory testing; 4) soil infiltration testing; 5) engineering analysis
of field and laboratory data; 5) preparation of a geotechnical engineering report. It is the opinion
of this firm that the proposed development is feasible from a geotechnical standpoint provided
that the recommendations presented in this report are followed in the design and construction of

the project.
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Project Description
It is proposed to construct a two-story, 67-unit residential development as shown on the

attached Site Plan by Irwin Partners Architects dated August, 5 2021. Other improvements will
include asphalt and/or concrete driveways, hardscape and landscaping. The proposed grading
will consist of cuts on the order of a few feet with minor fills to achieve finished grade elevations.
Final building plans shall be reviewed by this firm prior to submittal for city approval to determine
the need for any additional study and revised recommendations pertinent to the proposed

development, if necessary.

Site Description
The subject property is located along the north side of Alessandro Boulevard, east of Flaming

Arrow Drive, in the City of Moreno Valley. The generally rectangular shaped parcel is elongated
in a north to south direction. The site is relatively level with topography descending gradually
from north to south on the order of a few feet. The site is currently vacant and covered in light

vegetation.

3.0 Site Exploration

The field investigation consisted of the placement of ten (10) subsurface exploratory trenches by
a backhoe to depths ranging between 5 and 16 feet below current ground elevations. The
explorations were visually classified and logged by a field engineer with location of the
subsurface explorations shown on the attached Site Plan. The exploratory borings revealed the
existing earth materials to consist of fill and natural soil. Detailed descriptions of the subsurface
conditions are listed on the boring logs in Appendix A. It should be noted that the transition from
one soil type to another as shown on the borings logs is approximate and may in fact be a

gradual transition. The soils encountered are described as follows:

Fill: A fill soil classifying as a brown, clayey SILT with some sand and occasional gravel,
concrete and rootlets was encountered across the site to a depth of 1 to 1'% feet below

ground surface. These soils were noted to be soft to medium stiff and dry.

Natural: An undisturbed native soil classifying as brown, silty sandy CLAY was
encountered beneath the fill soils. The native soils were observed to be medium stiff to

stiff and dry to damp.
NorCal Engineering
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The overall engineering characteristics of the earth material were relatively uniform with each
excavation. No groundwater was encountered to the depths of our borings and no caving

occurred.

Laboratory Tests
Relatively undisturbed samples of the subsurface soils were obtained to perform laboratory

testing and analysis for direct shear, consolidation tests, and to determine in-place
moisture/densities. These relatively undisturbed ring samples were obtained by driving a thin-
walled steel sampler lined with one-inch-long brass rings with an inside diameter of 2.42 inches
into the undisturbed soils. The sampler was driven a total of six inches into undisturbed soils.
Bulk bag samples were obtained in the upper soils for expansion index tests and maximum

density tests. All test results are included in Appendix B, unless otherwise noted.

4.1 Field Moisture Content (ASTM: D 2216) and the dry density of the ring samples were
determined in the laboratory. This data is listed on the logs of explorations.

4.2 Maximum Density tests (ASTM: D 1557) were performed on typical samples of the

upper soils. Results of these tests are shown on Table I.

4.3 Expansion Index tests (ASTM: D 4829) were performed on remolded samples of the
upper soils to determine expansive characteristics. Results of these tests are provided

on Table Il.

4.4 Atterberg Limits (ASTM: D 4318) consisting of liquid limit, plastic limit and plasticity

index were performed on representative soil samples. Results are shown on Table Iil.

4.5 Corrosion tests consisting of sulfate, pH, resistivity and chloride analysis to determine
potential corrosive effects of soils on concrete and underground utilities. Test results are

provided on Table IV.

4.6 R-Value test per California Test Method 301 was performed on a representative
sample, which may be anticipated to be near subgrade to determine pavement design.

Results are provided within the pavement design section of the report.
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4.7 Direct Shear tests (ASTM: D 3080) were performed on undisturbed and/or remolded
samples of the subsurface soils. The test is performed under saturated conditions at
loads of 1,000 Ibs./sq.ft., 2,000 Ibs./sq.ft., and 3,000 lbs./sq.ft. with results shown on
Plate A.

4.8 Consolidation tests (ASTM: D 2435) were performed on undisturbed samples to
determine the differential and total settlement which may be anticipated based upon the
proposed loads. Water was added to the samples at a surcharge of one KSF and the

settlement curves are plotted on Plates B and C.

5.0 Seismicity Evaluation
The proposed development lies outside of any Alquist-Priolo Special Studies Zone and the

potential for damage due to direct fault rupture is considered unlikely. The San Jacinto (Valley
Segment) Fault is located approximately 7 kilometers from the site and is capable of producing
a Magnitude 6.9 earthquake. Ground shaking originating from earthquakes along other active
faults in the region is expected to induce lower horizontal accelerations due to smaller
anticipated earthquakes and/or greater distances to other faults. The seismic design
acceleration parameters are provided below and are based on the 2019 California Building
Code (CBC) for the referenced project. The data was obtained from the American Society of

Civil Engineers (ASCE) website, https://asce7hazardtool.online/ and is attached in Appendix C.

Seismic Design Acceleration Parameters

Latitude 33.918
Longitude -117.221
Site Class D
Risk Category Il
Mapped Spectral Response Acceleration Ss = 1.653
S1 =0.644
Adjusted Maximum Acceleration Sws = 1.653
Design Spectral Response Acceleration Parameters Sps= 1.102
Peak Ground Acceleration PGAw = 0.77

NorCal Engineering
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Use of these values is dependent on requirements of ASCE 7-16, 11-4.8, Exception 2 that
requires the value of the seismic response coefficient Cs be determined by Equation 12.8.2 for
values of T< 1.5Ts and taken as equal to 1.5 times the value computed in accordance with either
12.8-3 for T, >T>1.5Ts or Equation 12.8-4 for T>T.. Computations and verification of these

conditions is referred to the structural engineer.

Liguefaction Evaluation
The site is expected to experience ground shaking and earthquake activity that is typical of the

Southern California area. It is during severe shaking that loose, granular soils below the
groundwater table can liquefy. Based on review of the City of Moreno Valley Geological Faults
and Liquefaction Map (September 22, 2016, revised May 2017), the site is not situated in an
area of generalized liquefaction susceptibility. Thus, design of the proposed construction in
conformance with the latest Building Code provisions for earthquake design is expected to

provide mitigation of ground shaking hazards that are typical in Southern California.

Infiltration Characteristics

Infiltration tests within the site were performed to provide preliminary infiltration rates for the
purpose of planning and design of an on-site water disposal system. The infiltration tests
consisted of the double ring infiltration test per ASTM Method D 3385. The field infiltration rate
was computed using a reduction factor — Rf based on the field measurements with our
calculations given in Appendix D. Based upon the results of our testing, the soils encountered

in the planned on-site drainage disposal system area exhibit the following infiltration rates.

Boring/Test No. | Depth | Soil Classification | Field Infiltration Rate Design Rate

T-1 5 Silty Sandy CLAY 0.58 in/hr 0.19in/hr
T-2 7.5 Silty SAND 0.64 in/hr 0.21 in/hr

Based on the results of our field testing, the subsurface soils encountered in the proposed on-
site drainage disposal system shall utilize the design infiltration rates based on a safety factor of
3.0 or greater in compliance with the County of Riverside “Low Impact Development BMP
Design” guidelines. All systems must meet the latest city and/or county specifications and the

California Regional Water Quality Control Board (CRWQCB) requirements.
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The infiltration rates at the depths tested indicate the stiff/dense soils encountered in our test
locations are_not suitable for storm water infiltration at the project site. The recommendations

and conclusions contained in this report are based upon the soil conditions encountered in the

test excavations.

Conclusions and Recommendations

Based upon our evaluations, the proposed development is acceptable from a geotechnical
engineering standpoint. By following the recommendations and guidelines set forth in our
report, the structures will be safe from excessive settlements under the anticipated design
loadings and conditions. The proposed development shall meet all requirements of the City
Building Ordinance and will not impose any adverse effect on existing adjacent structures.

The following recommendations are based upon soil conditions encountered in our field
investigation; these near-surface soil conditions could vary across the site. Variations in the soil
conditions may not become evident until the commencement of grading operations for the
proposed development and revised recommendations from the soils engineer may be

necessary based upon the conditions encountered.

It is recommended that site inspections are performed by a representative of this firm during all
grading and construction of the development to verify the findings and recommendations
documented in this report. The following sections present a discussion of geotechnical related
requirements for specific design recommendations of different aspects of the project.

Site Grading Recommendations
All vegetation and demolition debris shall be removed and hauled prior to the start of grading

operations. Existing vegetation shall not be mixed or disced into the soils. Any removed soils
may be reutilized as compacted fill once any deleterious material or oversized materials (in
excess of eight inches) is removed. Grading operations shall be performed in accordance with

the attached “Specifications for Compacted Fill Operations”.
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8.1.1Removal and Recompaction Recommendations

All disturbed soils and/or fill (about 1 to 1'% feet below ground surface) shall be removed to
competent native material, the exposed surface scarified to a depth of 12 inches, brought to
within 2% of optimum moisture content and compacted to a minimum of 90% of the laboratory
standard (ASTM: D 1557) prior to placement of any additional compacted fill soils, foundations,
slabs-on-grade and pavement. Grading shall extend a minimum of five horizontal feet outside

the edges of foundations or equidistant to the depth of fill placed, whichever is greater.

It is possible that isolated areas of undiscovered fill not described in this report are present on
site; if found, these areas should be treated as discussed earlier. A diligent search shall also be
conducted during grading operations in an effort to uncover any underground structures,
irrigation or utility lines. If encountered, these structures and lines shall be either removed or

properly abandoned prior to the proposed construction.

Any imported fill material should be preferably soil similar to the upper soils encountered at the
subject site. All soils shall be approved by this firm prior to importing at the site and will be
subjected to additional laboratory testing to assure concurrence with the recommendations

stated in this report.

If placement of slabs-on-grade and pavement is not completed immediately upon completion of
grading operations, additional testing and grading of the areas may be necessary prior to
continuation of construction operations. Likewise, if adverse weather conditions occur which
may damage the subgrade soils, additional assessment by the soils engineer as to the

suitability of the supporting soils may be needed.

Care should be taken to provide or maintain adequate lateral support for all adjacent
improvements and structures at all times during the grading operations and construction phase.
Adequate drainage away from the structures, pavement and slopes should be provided at all
times.

NorCal Engineering
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R-VALUE TEST REPORT

CT-301 [] ASTM-D2844
PROJECT NAME: Norcal: Tran Cheng 22686-21 PROJECT NUMBER: L-210801
SAMPLE LOCATION: N of Alessandro Boulevard and E of Flaming Arrow Drive, Moreno Valley SAMPLE NUMBER: T1
SAMPLE DESCRIPTION: CLAYEY SAND (SC), brown SAMPLE DEPTH: 2'
SAMPLED BY: Norcal 7/23/21 TESTED BY: ER
DATE TESTED: 8/8/2021
TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 8.7 9.7 10.7
WEIGHT OF SAMPLE, grams 1042 1086 1124
HEIGHT OF SAMPLE, Inches 2.33 2.35 2.48
DRY DENSITY, pcf 124.8 127.7 124.1
COMPACTOR AIR PRESSURE, psi 280 220 130
EXUDATION PRESSURE, psi 577 326 155
EXPANSION, Inches x 10exp-4 38 13 3
STABILITY Ph 2,000 Ibs (160 psi) 40 72 100
TURNS DISPLACEMENT 4.07 4.68 5.80
R-VALUE UNCORRECTED 65 40 21
R-VALUE CORRECTED 60 36 21
EXPANSION PRESSURE (psf) 164.2 56.2 13.0
EXPANSION PRESSURE VS. EXUDATION
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Appendix C
Seismic Hazard Report
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E ASCE 7 Hazards Report

AMERICAN SOCIETY OF CIVIL ENGINEERS

Address:
No Address at This
Location

Standard:

Risk Category: |l
Soil Class:

ASCE/SEI 7-16

D - Stiff Soil

Elevation: 1566.66 ft (NAVD 88)

Latitude: 33.918062
Longitude: -117.221483

Fontana

Bornar hine

Rialio
| .
Bbomiage <000 | \enw e
—
F = giands
Loma bnda N
Glam Teanbie ;
- = \\ Yucapa —
N ES S LUCAIPA VALLEY (o
T Pt
| SAN BERNARD:NL _H"“‘\\
. s TS RIVERSIDE
derside o *1 \
Wiupa Valey ¥ Ao Sgnais *,"U,-/,‘, san. L ¥
Mouratn. TArp fwmoma -
Ravonve $ " Noron
4 foanghe= P L
B — Al A AN N L ¥ I
ﬁ'_' R el <
FHE BADLANEG S
\ I otenaw alley
TAN. A A
= o
[
' L
\ Famnn |
2L oy
it -~
cart®
T Sak ot
Peren
LAKEVIEW MOUNTAINS
N\ T
-
—\
—_—
—z
-
https://asce7hazardtool.online/ Page 1 of 3 Wed Aug 25 2021




AMERICAN SOCIETY OF GIVIL ENGINEERS

Seismic

Site Soil Class:
Results:

Ss :
S
F. :
Fy :
Sws
SM1
SDS

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Data Accessed:
Date Source:

https:/fasce7hazardtool.online/

D - Stiff Sail

1.653
0.644
1

N/A
1.653
N/A
1.102

Sp1
T :
PGA:
PGA u:
FPGA

C,:

Wed Aug 25 2021
USGS Seismic Design Maps

Page 2 of 3

N/A
8

0.7
0.77
1.1

1
1.431

Wed Aug 25 2021



ASCE

AMERICAN SOCIETY OF GiVIL ENGINEERS

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

htips://asce7hazardtool.online/ Page 3 of 3 Wed Aug 25 2021
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Appendix D
Soil Infiltration Data
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SO1L.S AND GEOTECHNICAL CONSULCANTS

Project: Tran Chung

Project No.: 22686-21

Date: 7/23/2021

Test No. 1
Depth: 5’
Tested By: D.L.
TIME | CHANGE | CUMULATIVE | INNER INNER | INNER | OUTER OUTER | OUTER | INNER | OUTER | INNER
{hr/min) | TIME TIME RING RING RING RING RING RING RING RING | RING
{min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF | INF
(em) (cc) (cm) {cc) RATE RATE | RATE
{cm/hr) | (cm/hr) | (ft/hr)
7:58 100.7 37.6
8:13 15 15 101.6 0.9 38.1 0.5
8:13 101.6 38.1
8:28 15 30 102.6 1.0 38.6 0.5
8:28 102.6 38.6
8:43 15 45 103.6 1.0 393 0.7
8:43 103.6 39.3
8:58 15 60 104.4 0.8 40.0 0.7
8:58 104.4 40.0
9:13 15 75 105.1 0.7 40.6 0.6
9:13 105.1 40.6
9:28 15 90 105.9 0.8 11.1 0.5
9:28 105.9 11.1
9:43 15 105 106.6 0.7 41.7 0.6 2.8 2.4
9:43 104.2 40.6
9:58 15 120 104.6 0.4 41.1 0.5 1.6 2.0
9:58 104.6 411
10:13 15 135 104.9 0.3 415 04 1.2 1.6
10:13 104.9 41.5
10:28 15 150 105.2 0.3 41.9 04 1.2 1.6
10:28 105.2 41.9
10:43 15 165 105.4 0.2 42.3 0.4 0.8 1.6
10:43 105.4 423
10:58 15 180 105.2 0.3 42.9 0.6 1.2 2.4

Average= 1.46 / 1.93 cm/hr




D ENGINEERING e

SOITLS AND GEOTECHNICAL CONSULTCANTS

Project: Tran Chung

Project No.: 22686-21

Date: 7/23/2021

Test No. 2

Depth: 10’

Tested By: D.L.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING

{min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) (cc) (cm) (cc) RATE RATE | RATE
(cm/hr) | (cm/hr) | (ft/hr)

9:09 132.1 42.0

9:24 15 15 1325 0.4 430 1.0

9:24 1325 43.0

9:39 15 30 133.0 0.5 43.8 0.8

9:39 133.0 43.8

9:54 15 45 133.6 0.6 447 0.9

9:54 133.6 44.7

10:09 15 60 134.2 0.6 455 0.8

10:09 134.2 455

10:24 15 75 134.4 0.2 46.1 0.6

10:24 134.4 46.1

10:39 15 90 137.7 0.3 46.8 0.7

10:39 137.7 46.8

10:54 15 105 138.1 04 47.5 0.7 1.6 2.8

10:54 138.1 475

11:09 15 120 138.5 04 48.1 0.6 1.6 2.4

11:09 138.5 48.1

11:24 15 135 138.8 0.3 48.8 0.7 1.2 2.8

11:24 128.8 41.2

11:39 15 150 129.1 0.3 42.1 0.9 1.2 3.6

11:39 129.1 42.1

11:54 15 165 129.6 0.6 429 0.8 2.4 3.2

11:54 129.6 429

12:09 15 180 130.0 0.4 435 0.6 1.6 24

Average= 1.6 / 2.86 cm/hr




